Students in the United Kingdom (UK) are found to lack knowledge and skills in quantitative research methods. In order to address this gap, a quantitative research method and statistical analysis curriculum comprised of 10 individual lessons was developed, piloted, and evaluated at two universities in the UK. The evaluation found BSW students' (N=81) self-efficacy to improve significantly from pre-to post-test, but statistical knowledge improved only slightly and was not statistically significantly. The findings point to recommendations for social work educators in the UK and beyond to consider when integrating the 10-input quantitative method curriculum and when teaching research methods and statistics to social work students.
Making Social Work Count: A Curriculum Innovation to Teach Quantitative Research Methods and Statistical Analysis to Undergraduate Social Work Students in the United Kingdom
There is a growing emphasis for social work students and practitioners to be "researchminded" where they are able to understand the process of research and use research to inform their practice (Author, year; MacIntyre & Paul, 2013) . Within the United Kingdom (UK), the Quality Assurance Agency (QAA), which sets out expectations and standards for receiving a degree in specific disciplines, calls for students in undergraduate social work education to gain "…the acquisition of research skills in order to build a repertoire of research-based practice," which includes knowledge of statistical techniques and the use of research to "collect, analyse and interpret relevant information" (QAA, 2008, p. 10; 17) . Despite the desire for social work students and future practitioners to be research-minded, there are some identified obstacles to this development within the UK. The most noted obstacle is the historical lack of attention to research methods in social work education and training, , particularly in relation to quantitative research methods and statistical analysis (Author, year; Sharland, 2009 ).
This paper reports on an Economic and Social Research Council (ESRC)-funded project
to develop and pilot a new quantitative research methods and statistical analysis curriculum for use by social work academics in UK universities teaching undergraduate social work students.
The aim of the curriculum, referred to throughout as "quantitative methods curriculum," is to increase students' confidence and basic understanding of quantitative research methods and statistical analysis as applied to social work research.
Background and Context

Teaching Research in Social Work Education
Although the teaching of research in social work education is clearly stated within the QAA's expectations and standards for social work education in the UK, there is variation across social work programs as to the extent to which it is covered or embedded within the curriculum.
A UK-wide audit of research methods teaching (Orme, Sharland, Manthorpe, Fook, & Powell, 2008) found that the lack of training and expertise in quantitative methods of social work academics led to an imbalance in terms of the range of methods and analytical approaches covered in research methods classes with less emphasis on quantitative methods, use of computers, or statistical packages. Additionally, the lack of expertise resulted in academics from other disciplines, such as nursing or sociology, teaching quantitatively focused sessions in research methods classes. Such factors served as barriers to the teaching of research methods and quantitative methods and statistics in particular Sharland, 2009 ).
The limited extent of teaching in quantitative methods is not unique to social work, but has been identified as an area for development across the social sciences in the UK more generally (ESRC, 2015) . And, as we discuss below, there is documentation for a need to build quantitative methods skills of social work students in the United States (US) and Canada.
Barriers and Facilitators to Teaching Quantitative Methods in Social Work
Social work students are often labeled as being "research reluctant," anxious or ambivalent toward research, particularly in relation to quantitative methods, and are viewed as lacking confidence in their research abilities (Epstein, 1987) . Such attributes can all serve as barriers to teaching quantitative methods; both for students in receiving and processing the information and for lecturers in delivering the material. Yet, there are problems with labeling students as research reluctant, as previous research in the US has suggested. Whereas Green, Bretzin, Leininger, and Stauffer (2001) found social work students at Masters level were more anxious and less research-oriented when compared to psychology and business students, Secret, Ford, and Rompf (2003) found the predictors of attitudes towards research are not so simplistic and universal. They found that particular student attributes were found to explain research reluctance and attitudes, for example, women and students with less statistical knowledge held more negative attitudes. More positive attitudes were found to be amongst older students and those who had higher levels of social work empowerment as measured by the Social Work Empowerment Scale (SWES), which measures collective identity, knowledge and skills, selfconcept, critical awareness, and propensity to act. Finally, US and Canadian studies have found anxiety and research reluctance to vary based on the extent to which students find the relevance of research as useful to their social work practice. Bolin, Lee, GlenMaye, and Yoon (2011) found that students who believed research to be useful and important had higher interest in, and less anxiety toward research. High research anxiety was linked to a lack of knowledge, understanding and experience with research (Morgenshtern, Freymond, Agyapong, & Greeson, 2011, p. 561) .
Confidence has also been found to vary based on the extent to which the students are able to participate and practice in research-related activities. By incorporating an online statistics lab in a research methods course, Elliott, Choi, and Friedline (2013) in the US found an increase in students' positive attitudes towards statistics and an increased confidence, particularly in regard to their ability to read and understand scholarly articles. Several factors have been found to facilitate a reduction in anxiety, an increase in confidence, and more positive attitudes of students towards research. For example, a research-friendly and supportive environment where students are able to see the relevance of research to social work practice, are able to practice applying the concepts to "real-life like" situations (e.g., case studies), and where the instructors enthusiastically bring in their own research are identified as key ingredients to teaching research methods to social work students (Bolin et al., 2012; Csiernik, Birnbaum, & Decker Pierce, 2010; Freymond et al., 2014; Morgenshtern et al., 2011) .
Two evaluations of research methods courses for social work students should be mentioned; these both used a measure of self-efficacy (an individual's assessment of their confidence in their ability to execute specific skills in a particular set of circumstances and thereby achieve a successful outcome) in a pre-post design at the start and end of the teaching. Unrau and Grinnell (2005) in the US reported that both BSW and MSW students' made statistically significant gains in research self-efficacy by the end of a semester (term) course.
They observed that "students who started their research course with lower levels of self-efficacy made substantially greater gains in their research confidence compared to students who started out with higher levels of self-efficacy" (p. 639). Quinney and Parker (2010) in England focused on the outcomes of a course which combined knowledge and skills in research with the use of information and computer technology. Again, the evaluators reported statistically significant gains in self-efficacy. However, neither of these studies included an objective test of knowledge.
A Pilot in Teaching Quantitative Methods in Social Work in the UK
As part of the "Quantitative Methods Initiative," the ESRC, along with HEFCE and the British Academy, made funding available to 20 teaching groups across the UK to: (1) increase the number of social science graduates who are able to use quantitative research methods and statistical analyses (referred to together as "quantitative methods"); (2) facilitate quantitative methods curriculum development; (3) embed quantitative methods into the undergraduate timetable; and (4) expand the number and quality of quantitative methods lecturers in universities (MacInnes, 2015) . One of the projects was for social work and was granted to a collaborative group involving five universities across England, Wales, and Northern Ireland.
The project involved the development of an innovative, quantitative methods curriculum and resources to be delivered across the undergraduate social work curriculum. The curriculum was innovative in being designed specifically for social work students, taking into consideration the barriers and facilitators to teaching quantitative methods. In particular, the material was written to show the relevance of quantitative methods to understanding social problems and social work practice; it used social work practice and research examples, and included opportunities to practice applying the methods through activities of direct relevance to social work (see Table 1 ).
The curriculum consists of 10 individual lessons, referred to as teaching inputs, which are available on the accompanying website (https://www.beds.ac.uk/mswc) and are integrated into a textbook (see Author, year). Each teaching-input includes a PowerPoint presentation, which provides lecture slides to be presented in a classroom, comprehensive teaching notes to guide the lecturer as they go through each slide, and class activities to accompany the lecture material.
Although there are PowerPoint presentations, lecture notes, and activities for each of the inputs, lecturers may wish to use all of just some of the inputs and they may modify the materials to best meet the needs of their class. The website includes the materials for the inputs, additional activities and online resources, and a short statistics course which are available to download and use. The teaching inputs and accompanying materials are designed to allow for flexible delivery to fit within existing structures and curriculums across social work programs. For example, the materials can be embedded across several modules (as described by University One below), or to be delivered sequentially in a discreet module (as described by University Two below).
---- Table 1 ----The quantitative method curriculum was evaluated across two universities to determine the extent to which the students' confidence and self-efficacy in using quantitative methods, and knowledge of quantitative methods changed after receiving the new curriculum. This evaluation aimed to test the following two hypotheses: (1) Students' self-efficacy in quantitative methods will increase; and (2) Students' knowledge of quantitative methods will increase.
Methods
Setting and Sample
The materials were piloted and evaluated at two universities between 2012-2014 who delivered the materials in a way that best met their program and student learning needs.
University One is a public university located in the Southwest of England offering a three-year undergraduate social work program with approximately 40 students in each year group.
University One incorporated the first seven teaching inputs into an existing "Community Profiling" class in year one. The community profiling class involved social work students working in small groups (4-6 students) throughout the whole academic year to answer a research question identified by a community social service organization. Only the first seven teaching inputs were delivered as they provided students with the skills and knowledge necessary to carry out a research project that answered the organization's research question, which was not required to include data analysis beyond descriptive statistics. The delivery of the teaching inputs involved classroom lectures, small and large group exercises, and application of the material to the students' community profiling projects. The last three teaching inputs were incorporated into an existing "Child Welfare Policy, Practice, and Research" class in year two where the same social work students who completed the Community Profiling class in year one were tasked with demonstrating their understanding of quantitative research methods and statistical analyses by critiquing research articles that related to a specific child welfare topic, such as: "Do children in kinship care do better than children in foster care?" The delivery method of the three teaching inputs included classroom lectures, and small and large groups exercises and provided students with the skills and knowledge to critique quantitative research and statistical data analyses.
University Two is a public university located in Northern Ireland offering a three-year undergraduate social work program with approximately 70 students in each year group.
University Two incorporated all 10 teaching inputs into an existing year two 12-week "Research for Policy and Practice" module. This class specifically focuses on research and covers quantitative and qualitative methods. The 10-teaching inputs were all delivered during the 12-week course via classroom lecture and small and large group exercises. The students were assessed via a group presentation on the relevance of research to policy and practice and through an exam that assessed knowledge of research methods. Members of the research team and/or a colleague with experience in quantitative methods delivered the materials at both universities.
To evaluate the curriculum, a questionnaire aimed to assess confidence, self-efficacy, and knowledge of students was administered at two points in time: prior to the delivery of the quantitative curriculum, Time 1 (T1); and directly after its delivery, Time 2 (T2). The lead contact person, or their designee, at each university distributed either a paper questionnaire to the students at T1 and then at T2, or requested the students complete the questionnaire electronically through a password-protected online survey that could only be accessed by members of the research team. The paper questionnaires were sent to the researchers for data entry and analysis.
Ethical approval was obtained from the Research Ethics Committee at the University of Bristol, which was the university responsible for conducting the evaluation. Students were informed that their participation in the study was voluntary and confidential and that their responses would not be shared with their lecturers nor would their participation or lack of participation impact on their grades. In order to maintain confidentiality, students were provided a simple personal identifier in order to match their T1 and T2 responses.
Questionnaire Construction
The author-constructed questionnaire assessed confidence and self-efficacy, knowledge, and demographics such as age, sex, past experience with math, and having a school-leaving qualification (e.g., taken and passed a class in high school) in math, statistics, psychology, or another science subject prior to entering university. Confidence and self-efficacy were included in the evaluation as previous research (Bolin et al., 2012; Freymond et al., 2014; Morgenshtern et al., 2011) found students' confidence and self-efficacy in using research methods to increase when the material is directly relevant to their profession, and when students are able to apply the material to "real-life" like situations; two specific aspects of this quantitative method curriculum.
Knowledge of quantitative methods was also included in the evaluation as knowledge does not appear to be a measured variable in previous research, and, more specifically, the knowledge questions used in this evaluation were developed based on the content of the material in the new quantitative method curriculum.
Confidence and self-efficacy. Two questions addressed how confident students felt working with numbers by asking them the following two questions: (1) Overall, how confident do you feel working with numbers in your daily life?; and (2) Overall, how confident do you feel working with numbers as a social work student (on placement and at university)? Possible responses were: not at all confident; not so confident; somewhat confident; confident; very confident (response categories were reduced from five to three for data analysis due to the small number of responses in certain categories [not confident; somewhat confident; confident]). The two confidence questions were analyzed independently to determine the percentage and frequency of students who were not confident, somewhat confident, and confident on the two separate questions at T1 and T2 and any differences in level of confidence on the two separate questions from T1 and T2.
Self-efficacy was assessed using seven statements modeled on Holden, Barker, Meenaghan and Rosenberg's (1999) "research self-efficacy" scale. The scale itself was not used because the statements were not explicitly focused on confidence in applying knowledge and skills to social work and included statements that were not specific to quantitative methods. The revised scale developed consisted of topics that students were introduced to through the quantitative method curriculum via classroom lecture material or through small or large group exercises and activities. A "warm-up" item concerning the use of numbers in daily life (determining whether or not to change a mobile [cell] phone provider contract) preceded the seven statements. Following Holden et al.'s (1999) method, respondents were asked to rate their level of confidence for the "warm-up" item and each of the seven self-efficacy statements on a scale from 0-100 where 0 = "cannot do at all;" 50 = "moderately certain can do;" and 100 = "certainly can do." Responses to the seven self-efficacy items in this study indicated satisfactory internal reliability for the scale pre-and post-test (α=.80). However, because the aim was to assess self-efficacy in relation to elements of the curriculum rather than a "total score," the "warm-up" item and seven self-efficacy statements were analyzed independently. Measures of central tendency and standard deviations for each separate item at T1 and T2 and any differences in responses on each item from T1 to T2 were calculated.
Knowledge. Eight multiple-choice questions (MCQ) were constructed to assess students' knowledge of basic statistics based on the material covered in the quantitative method curriculum. These addressed measures of central tendency, levels of measurement, probability sampling, independent and dependent variables, normal distribution, the purpose of inferential statistics, statistical significance, and causation or correlation. Example questions included: (1) The most frequently occurring number in a set of values is called the _____.: (a) mean; (b) median; (c) mode; (d) range; and (2) A variable that is presumed to cause a change in another variable is called a(n): (a) categorical variable; (b) dependent variable; (c) independent variable; (d) intervening variable. The questions were not intended to form a scale, so the eight MCQs were analyzed separately to determine the percentage and frequency of students who answered each of the questions correctly at T1 and T2. Then, the total number of MCQs each student answered correctly was calculated as well as the measures of central tendency and standard deviation for total number of MCQs correct at T1 and T2, and any difference in total number of MCQs correctly answered from T1 to T2.
Data analysis
A total of 81 questionnaires matched from T1 and T2 were completed and included in the data analysis. Descriptive statistics were used to provide an overview of the sample's demographics and to compare respondents' confidence and self-efficacy and knowledge at T1 and T2. Chi-square test of independence was used to determine any statistically significant differences among the categorical variables measuring confidence and self-efficacy between T1 and T2. Due to non-normality of the data, Wilcoxon signed-rank tests were used to determine any statistically significant differences among the continuous variables measuring confidence and self-efficacy between T1 and T2, and to determine the statistical significance of any difference in total number of correct responses on the MCQ at T1 and T2. Alpha was set at .05.
Findings Sample Demographics
Of the 81 undergraduate social work student respondents, 22 were studying at University One and 59 at University Two. Over 82% (n=67) of the respondents were female and 17.3% (n=14) were male. Their mean age was 27 years (SD=6.6) with a range from 18 to 38 years.
Nearly 31% (n=25) of respondents had a school-leaving qualification in Psychology, 27.2% (n=22) had a qualification in Science, 23.5% (n=19) had a qualification in Math, and 4.9% (n=4) had a qualification in Statistics. Table 2 reports the percentage and frequency of responses for level of confidence at T1 and T2 for the two confidence statements. While there was no statistically significant difference in respondents' reported confidence in dealing with numbers in their daily life at T2 when compared to T1 (χ 2 (2)=4.16, p=.13), there was a statistically significant improvement in their overall confidence with using numbers as a social work student at T2 when compared to T1 (χ 2 (2)=18.49, p<.001). Table 2 also reports the mean, standard deviation, and median for the one "warm-up" item and seven self-efficacy statements. The respondents reported greater selfefficacy at T2 when compared to T1 across each of the seven numeric, quantitative, and statistical activities; with all these differences over time being statistically significant (p<001).
Confidence and Self-efficacy
----- Table 2 ----- Table 3 reports the percentage and frequency of respondents who answered each knowledge question correctly at T1 and T2. Thirty-seven respondents had a higher number of questions correct at T2 than at T1, 32 respondents had a lower number of questions correct, and knowledge questions, the median number of questions correct at T1 was 3 (SD=1.4) with a range of 0-6, and the median number of questions correct at T2 was 3 (SD=1.45) with a range from 1-7; the difference from T1 to T2 was not statistically significant (z =-.85, p=.39).
Knowledge
----- Table 3 -----
Discussion and Implications for Social Work Education
The findings from this study should be considered against several limitations. First, the generalizability is limited due to the small sample size and inclusion of students from only two universities. Second, the authors constructed the measurement of knowledge, which have not undergone psychometric testing. Third, although the same material was delivered at the two universities, one university incorporated the teaching inputs across two years and the other university incorporated the teaching inputs into one discreet class; therefore, it is also unknown whether one method of delivery is more effective than another. Although, it should be noted that the quantitative curriculum was designed to be flexible in terms of implementation to enable social work programs to incorporate them all at one time or across the whole social work degree.
Despite such limitations, this study provides an indication as to how a specific quantitative method curriculum could be embedded in an undergraduate social work program, which has been found to increase confidence and self-efficacy among social work students.
One aim of social work education in the UK is to provide students with the knowledge and skills to become "research-minded" where, as future practitioners, they are able to critique and use research to inform their social work practice. This study evaluated the extent to which a newly developed 10-input quantitative method curriculum piloted at two universities in the UK enhanced students' confidence, self-efficacy in and knowledge of quantitative methods. The findings indicated that students' self-efficacy significantly increased from T1 to T2 across all seven self-efficacy statements. Students also reported feeling more confident in using numbers as a social work student, and felt more confident with numbers in daily life, although the latter was not statistically significant.
According to Bolin et al. (2012) , self-efficacy varies among students and lecturers should, therefore, incorporate teaching methods that can cater to the different levels of knowledge and confidence of students. Bolin et al. (2012) argue for "social work instructors to start with what students already know about research as the basis for instruction and then move towards the challenge of learning that incorporates realistic, yet high, expectations" (p. 239).
Such an approach is deemed to increase confidence and encourage students' learning. This study supports Bolin et al.'s (2012) claim as the quantitative method curriculum was developed to start with a basic discussion of numbers and why numbers matter in everyday life, which encouraged students to acknowledge that they participate in the research process on a regular basis. Starting with basic information and examples that students can relate to, such as the decision-making process in choosing a mobile phone provider, encourages students to see that research is something that is incorporated into their daily life; they are regularly participating in the research process and dealing with numbers. This may have enabled the students to feel comfortable and confident in moving through subsequent aspects of the quantitative method curriculum, thus, demonstrating higher levels of self-efficacy at T2.
This study also found that although the students as a whole did answer more questions correct at T2 when compared to T1, this difference was not statistically significant. The increase from T1 to T2 indicated only a very slight increase in knowledge with 37 students having a higher number correct at T2, 32 having a lower number correct at T2, and 12 students having the same number correct at T2. Such findings indicate that although students had a significant increase in confidence and self-efficacy, many students could not demonstrate this "perceived" knowledge and ability to make sense of statistics on a MCQ. A similar finding was found by Harrison, Lowery and Bailey (1991) among nursing students where attitudes towards research improved from pre-to post-test, yet their knowledge of research remained unchanged.
When examining the questions that students correctly answered at T1 and T2, there appears to be an increase in knowledge in terms of measures of central tendency, identifying an independent variable, and sampling. Therefore, when implementing the 10-input quantitative method curriculum in the future, social work educators may want to give equal or more attention to other aspects of quantitative methods, such as alpha level and p-value, meaning of inferential statistics, standard deviation, and causation and correlation (spurious relationship), as well as opportunities to practice engaging with such material. As mentioned in the limitations section, the MCQ was developed by the researchers and was not subjected to psychometric testing.
Therefore, the wording of the questions could have caused some confusion for the students. For example, more students answered the following question incorrectly at T2 than at T1: "When p<.05 is reported in a journal article that you read for an observed relationship, it means that:
…". The correct answer was the selection of two correct responses that addressed both statistical significance (assuming the author used an alpha level of .05) AND rejecting the null hypothesis.
Could the students have viewed this as a trick question or selected only one of the two correct responses, thus answering the question incorrectly?
Yet, another explanation for the lack of greater knowledge from T1 to T2 could be based on the extent to which the students practiced or actively engaged with the more complex statistical concepts. The students at University One were required to carry out a research project in year one, yet only needed to incorporate the use of descriptive statistics in their research; concepts where students demonstrated increased knowledge. In year two, they were required to assess a piece of research, which would require them to engage in more complex statistical concepts (e.g., p-value; inferential statistics; spurious relationships), but not conduct the research themselves. Students at University Two were assessed via a group presentation on the relevance of research to policy and practice and through an exam that assessed knowledge of research methods. Teaching and learning theory suggests there are five factors that underpin successful learning (i.e. wanting; needing; doing; obtaining feedback; digesting the feedback) (Race, 2015) .
According to this theory, students learn best by doing and then obtaining feedback on the doing.
Therefore, the lack of demonstrated knowledge on more complex research and statistical concepts could be explained by the fact that the students did not have to complete assignments or produce a product where they actively completed the statistical tasks themselves. The students in
this study were open to learning through their increased confidence and self-efficacy, yet were not given the opportunity to demonstrate the knowledge through formal assessments.
Future teaching of quantitative methods should consider the incorporation of online activities, experiential learning, homework assignments, and formal assessments that can encourage students to move at their own pace and practice applying the material to real-life like situations. Such practice opportunities can potentially enhance self-efficacy and confidence as well as knowledge. Additionally, making connections with social work practice and combining activities or links to field placements could demonstrate how research is used in practice and provide opportunities for students to practice applying (i.e. "doing") the material (Einbinder, 2014; Freymond at al. 2014; Morgenshtern et al., 2011 
